The ViewPoints framework for distributed and concurrent software engineering provides an alternative approach to traditional centralised software development environments.
An alternative is the decentralisation of data storage and consistency control. As a consequence, conflict detection and resolution have to be made based on interPermission to copy without fee all or part of this material is granted provided that the copies are not made or distributed for direct commercial advantage, the ACM copyright notice and the title of the publication and its date appear, and notice is given that copying is by permission of the Association of Computing Machinery. To copy otherwise, or to republish, requires a fee and/or specific permission. ICSE '95, Seattle, Washington USA @ 1995 ACM 0-89791 -708- In this paper we show how fine-grained, decentralised process models can be used to drive conflict detection and resolution. These models are used to guide the developer rather than automate the development process. We describe how the process models initiate and monitor consistency checks in order to gain knowledge about the system under development. These consistency checks are the prime means of coordination for the development of such a system. As a framework for this work we use the ViewPoints approach which has been described in earlier papers [10, 16, 20, 22, 23] .
This paper details the process modelling aspects of the framework which are not covered in our earlier publications.
We start our discussion with a brief account of the ViewPoints framework (section 2), followed by a "motivating example" (section 3). Then we describe our process modelling approach (section 4) and its application to decentralised inconsistency management (section 5).
In a scenario walk-through at the end of this paper (section 6) we outline how our models of a concurrent software engineering process can guide the human agents involved in such a process. 
3
A Scenario
Our scenario is structured into five steps which, we believe, highlight some of the important issues in concurrent software engineering (see also [7] ).
We use data flow diagrams as an example notation. In such a diagram, a node in a graph may be decomposed Record slots (see Figure  5 , for example). Clearly, this knowledge must be taken into account when deciding when to invoke particular consistency checks.
In the following sections we describe a process modelling approach that addresses these issues. In section 6
we then apply this framework to the scenario presented above. 
parent-agrees-check-requested-(v) parent-agrees-check-succeeded- (v) child-located-me-(v) parent-located-me- Step 3 Now, all constraints are satisfied ( Figure  5 ). We have identified three major areas in need of further work. These are: guidance; support for evolution; process specification support. We see the role of process modelling as providing guidance rather than automation.
In this case the way in which the guidance is framed and the means by which the guidance is actuall y delivered are critical. In this paper we have con- We have developed an architecture for communicating local process models which is fully decentralised.
In this respect, we believe, it reflects the nature of development processes in multi-perspective environments (exemplified by the ViewPoints framework),, Global and local consistency checking is driven by local process models employing regular grammars and rules. This we achieve by decomposing and distributing global strategies and protocols for cooperation and communication.
We have presented a communication mechanism based on message passing between View Points, and consequently their local process models. We have also shown that protocols for two-party consistency checking can be built on top of this communication layer.
Our process models are Tine-grained', land therefore capture the level of detail which we believe to be essential for adequate guidance.
The granularity of process models in our framework critically depends on the granularity y of consistency checks. Therefore we also favour fine-grained consistency constraints.
The application of the proposed process modelling architecture to the scenario has demonstrated the processmodel driven consistency management as the innovative feature presented in this paper. We have also developed a prototype implementation of our process modelling framework which we have used to validate the ideas described.
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